This paper considers the Cauchy problem for hyperbolic conservation laws arising in chromatography:
Introduction
In this paper we consider the existence of global weak solutions for an extended model of relaxation with initial data («,»)l, = o = («o(*).»oW), (1-2) where the positive constant 8 is referred to as relaxation time. We make the following assumptions about f(u), A(u), g (8, u, v) any compact set G in R. System (1.1) consists of a conservation law and an equation with relaxation term. In [4, 7, 8] a similar model arising in combustion (M + qz) t + f(u) x = 0, z t = kf{u)z, was studied. Other models with relaxation terms, [1, 9, 10] , have been considered by other authors. For g (3, u, v ) = 5, the system (1.1) arises in chromatography, see [9] .
In a recent paper [10] , Tveito and Winther study vanishing relaxation of (1.1), (1.2) with g = d in the framework of BV solutions under the assumption of monotonicity of /. Note that our proof needs no such restriction on the initial data and on / by using a complete different technique.
In this paper, we study the zero relaxation limit g(S, u,v)-+0 as 6 -> 0 by using compensated compactness. This method has been well used on models for combustion [4, 7] , for viscoelasticity and phase transitions [1] . We show that the solutions of the viscous equations
converge to the solutions of the equilibrium equation 
where M is a positive constant depending only on the bound of |«o(x)lr°, |tfo(x)| L « and is independent of e. We first prove local existence using the contraction mapping principle. The next step is to show an a priori estimate in the L°° norm of the solutions, which is obtained by using the maximum principle given in [5] . Section 3 constitutes the heart of our analysis. 
Viscosity solutions
In this section, we consider the existence of the Cauchy problem for the parabolic system (1.3) with initial data (1.5). The local existence of solutions can be obtained by applying the general contraction mapping principle to an integral representation of (1.3). To extend the local solution to the global one, the a priori estimate in the following lemma is essential: 
Proof. Substituting the second equation of (1.3) into the first, we get
We are going to use the maximum principle [5] for the system
• (A'(u)) 2 with initial data Make the transformation 
Then, similar to the proof of [5, Lemma 2.2], we can obtain from (2.7), (2.8) where M is a positive constant which depends only on the initial data. Therefore the following global existence theorem is obtained: (5, u, v) 
where {n(u), q(u)) satisfies n'{u)f\u)
Lemma 3.1 is the core of this paper, which guarantees the div-curl lemma of the theory of compensated compactness to be true, namely: 
Multiplying (3.5) by u x , we have
Multiplying (3.6) by any test function (p e C*(R x R + ), <p ^ 0, we have
So the estimates in Lemma 3.2 give us the boundedness of 5e 2 
To estimate du 2 , we have from the first equation of (2.2)
• Proof of Lemma 3.1. We rewrite the first equation of (1.3) as
Then, for any pair of C 2 functions (rj, q) satisfying (3.2), we have
We write 
where k is an arbitrary constant, and get from (3.3),
Jk jk (4.2) Let if ^u(U°(R)) (-*> represents weak star convergence). It is shown in [2, Theorem 1] and also in [4, Lemma 3.3 
then from (4.3) , t) ).
